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Capitalizing on recent improvements in the availability of cross-country financial sector data, this paper proposes a standard methodology for benchmarking the policy component of financial development. Systematic controls are introduced to isolate main structural country characteristics and a principal components analysis is used to help identify a parsimonious set of ten "core" outcome indicators from a broader set of twenty seven This paper-a product of the Financial Policy Development Unit, Financial and Private Sector Development Vice Presidency-is part of a larger effort in the department to understand the process of financial development. Policy Research Working Papers are also posted on the Web at http://econ.worldbank.org. The authors may be contacted at tbeck@ worldbank.org, efeijen@worldbank.org, fmoizeszowicz@worldbank.org and aize@worldbank.org. potential indicators covering different dimensions of development in both financial institutions and financial markets. Such a broad-based approach helps reveal important determinants and regularities of the process of financial development. The paper also identifies some of the main data gaps that will need to be filled to allow further progress in financial benchmarking looking forward.
I. INTRODUCTION
For almost 10 years, the World Bank and the IMF have been undertaking the Financial Sector Assessment Programs (FSAP) across the developed and developing world, with the objective of evaluating the stability and efficiency of financial systems. Some of the most significant potential benefits of FSAP-type studies of financial systems derive from viewing a country's performance in the light of international experience. Financial development benchmarking can give policy makers a better sense of how different components of their financial system are performing relative to other countries. This can help countries identify lagging areas possibly in need of policy reform. Inversely, good performance may be the result of sound and creative policies that other countries might wish to learn from and emulate.
Yet, the use of quantitative benchmarks on financial development has been thus far generally limited and of uneven quality and usefulness. Most often, the country is compared to a limited and arbitrary set of comparator countries that may be at very different stages of economic development or have very different structural characteristics. Hence, the policy implications of cross-country differences are unclear. Moreover, benchmarking is neither systematic across sectors or dimensions of financial development nor supported by a consistent and uniform set of good quality data that facilitates comparisons.
These shortcomings result only in part from data limitations on financial development indicators (FDIs). While important gaps no doubt remain in FDI data coverage (for example as regards bank outreach, non-bank institutions, or bond market indicators), the availability and sophistication of financial sector data, both from official sources and private sources, has increased abruptly in recent years. Substantial efforts have been made, by official agencies (including the Fund and the World Bank) as well as private organizations, to collect and produce financial indicators of increasing variety across large samples of countries through a number of primary or secondary databases. This paper intends therefore to capitalize on these initiatives and help fill in some of the benchmarking gap by:
• proposing a standard methodology for financial development benchmarking;
• narrowing down the set of possible FDIs, based on current data availability, to ten core indicators; • identifying some of the main remaining information and analytical gaps and possible ways to fill these up looking ahead.
The paper starts by discussing the rationale for using outcome indicators that measure features such as size, efficiency and outreach. The use of such "intermediate" indicators
is contrasted to that of primary indicators that measure the quality of inputs underlying financial development, or final indicators that measure its welfare impact.
The paper then discusses the benefits of expanding comparisons across the broadest possible set of countries and the rationale for systematically controlling for those country characteristics that have an important bearing on financial development but can be taken as given in the short-term. This may be because these features are policy invariant or, if partly endogenous (as is the case, for example, of per capita income and poverty), respond to policy only with a lag. In either case, policy should remain at least partially embedded into the residuals. Hence, the regression residuals (even though they are not meant to explain or predict) can help countries compare themselves to others in a way that is informative about the relative quality of their underlying policy environment.
The paper applies the same filtering methodology to a broad set of 27 possible indicators pre-selected on the basis of the information currently available. In addition to helping assess the quality of the underlying data, such a broad-based approach also helps reveal important determinants and regularities of the process of financial development. For example, it helps identify the dimensions or sectors that are most affected by returns to scale, population density or other country-specific features (such as whether the country is an offshore center or an oil producer). At the same time, the correlations of residuals across indicators help highlight the extent to which different indicators are inter-linked (possibly reflecting underlying constraints of financial development) or respond similarly to changes in the policy environment. The comparison of income elasticities across a broad spectrum of indicators also provides revealing clues about the order with which different features of financial development are likely to emerge as economic development proceeds.
A methodology for selecting from this broader array of possible indicators a more parsimonious and efficient set of core indicators is then presented. The core set is chosen based on the general quality and coverage of the underlying data, as well as a principal components analysis that identifies its significance for mapping key dimensions of financial development.
For the sake of brevity, this paper does not present the more user-oriented components of the benchmarking analysis undertaken in the context of the FSAP review project that motivated this study. These include in particular a methodology to rank countries within comparable peer groups and a standardized template (to be posted on the web) that presents the core financial indicators for a large sample of countries over the period 1980-2006. Interested readers are referred to the companion paper (Beck et al, 2008 ) that discusses these aspects more fully.
The rest of the paper is organized as follows. Section II discusses methodological issues. Section III presents the results. Section IV concludes by emphasizing ways to overcome the data limitations of this exercise and discussing possible extensions.
II. METHODOLOGICAL ISSUES a. Why look at FDIs?
A large empirical literature has shown the importance of financial sector development for economic growth and poverty reduction. Countries with higher levels of financial development grow faster and experience faster reductions in poverty levels. 3 Finance is thus not only pro-growth, but also pro-poor. This calls for policy makers' attention towards policies that promote financial development, which in turn requires that the latter be defined and measured properly.
The core activity of financial systems is to engage into financial contracts through which individual agents exchange money today for the promise of money or risk coverage tomorrow. To facilitate this enormous leap of faith into an uncertain future, financial institutions and markets provide two key accompanying services: i) by acquiring and processing information about borrowers (including enterprises) and possible investment projects, they help allocate society's savings and risk absorption capacity to their most productive use; and ii) by helping monitor the use of funds and exerting corporate governance, they limit the scope for moral hazard and a wasteful use of resources. At the same time, financial institutions also provide transactional (payment and trading) services that ease the preparation, trading and payment of financial contracts, as well as the exchange of goods and services.
Financial systems do not function in a vacuum, however. Instead, their performance depends on a proper enabling environment, whose key components include: i) a sound and effective contractual framework that appropriately defines and enforces creditor and debtor rights; ii) a smooth information framework, including accounting and auditing standards, and effective arrangements for debtor and collateral information sharing; iii) adequate macroeconomic management, including a sound fiscal policy, a transparent and credible monetary policy, and deep government bond markets; iv) competitive and contestable markets; and v) effective prudential oversight, including a well-functioning safety net. 4 Indeed, it is the enabling environment, rather than financial development in itself, which is directly influenced by policy. The chain of causality goes therefore from policy to the enabling environment to financial sector development to economic development and welfare, with clear feedback processes along the chain (Figure 1 ).
Given that financial development is one step removed from policy, the question arises as to why benchmarking it matters for policy purposes. Indeed, the alternative would be to focus exclusively on measuring and benchmarking progress in improving the enabling environment, perhaps using indicators such the Doing Business indicators or other enabling environment indicators (EEIs). The policy process could then limit itself to improving those indicators irrespective of how well or how poorly the financial system is doing.
However, the links between policy, the enabling environment, financial development, and welfare are complex. Moreover, although a legal framework, say creditor rights, may look adequate on paper, it may be ineffective in practice due to poor enforcement or because it does not reflect well some peculiar characteristics of the local environment or does not fit well with other idiosyncratic elements of the legal framework. Thus, identifying the key policy inputs (the weakest linkages in the enabling environment) is not a straightforward exercise. Assessing the possible final welfare impact of reforming them is even less trivial. 
b. Why compare across time and countries?
Financial development is a time-bound process. While there are a few cases where shocks exogenous to the economy or disastrous government policies have resulted in a lowering of financial development, in most cases, financial sectors become more developed over time. However, the pace of development can vary substantially from country to country and from segment to segment of the financial market, depending in part of course on economic growth, but also on the specific progress made in any particular country in reforming and improving the enabling environment. Monitoring how financial indicators evolve (i.e., benchmarking the country's progress over time) can therefore provide key inputs towards assessing the adequacy of the policy environment.
This dynamic benchmarking becomes more revealing when supported by systematic cross-country comparisons that allow policy makers to assess how well they are doing relative to other countries with similar structural characteristics and at a similar stage of economic development. One approach is to compare countries only against their immediate peers, i.e., countries that have the most similar characteristics. However, this can severely restrict the scope of the benchmarking exercise, thereby hindering its significance and statistical validity. Instead, because financial systems across countries fulfill similar functions and face similar constraints, one would expect the process of financial development to be broadly comparable across all countries and stages of development once proper controls are introduced.
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Despite its endogeneity, we include per capita income as a key structural control. Economic development should clearly affect financial development, both due to demandside effects (the volume and sophistication of financial activity increases with income levels) and supply-side effects (larger, richer economies can achieve economies of scale and benefit from more competition and better infrastructure). Thus, richer countries have deeper, more efficient and broader financial systems, a relationship that holds both across countries and over time. 6 However, economic development is itself endogenous to financial development, creating a problem of identification.
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As long as the impact of financial development on economic development is lagged (so that policy improvements affect financial development before financial development affects economic development), policy should not be already fully captured by the 5 Notice that the need for controls is more acute for FDIs, as the volume of financial activity is clearly process-dependent (i.e., influenced by demand), than for EEIs, which are instead mostly supply-based (one would expect some feedback from financial development to the quality of the enabling environment but these effects should be relatively less dominant). 6 Notice however that not all dimensions of financial development may grow linearly with economic development. For example, the volume of banking activity, as measured by on balance sheet credit, may actually decline as financial systems become more sophisticated, reflecting the growth of new instruments (securitization) or new forms of (non-bank) intermediation. Provided there is enough data (i.e., a sufficient number of countries is already on the declining portion of the curve), the estimations can be adjusted for such non-linearities. 7 Granger causality tests, exploiting high-frequency data, help analyze the causality direction between financial and economic development. Using data for different countries and different sample periods, no unambiguous consensus has arisen from this literature. Most papers find that financial development predicts GDP per capita, with some papers finding that GDP per capita also predicts financial development. Comparing the strength of the relationships between financial and economic development, Calderon and Liu (2003) find a stronger effect from financial to economic development than vice versa. However, they also find that the strength of the finance-GDP per capita link increases as the time horizon increases, suggesting that the feedback from economic to financial development is stronger for shorter than for longer time horizons. income term and remain instead at least partially embedded into the residual. 8 To see this, consider the following simple canonic representation:
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Where X is a financial indicator, Y is per capita income, and P is the policy environment. Hence, (1) indicates that the level of financial development at time t is a function of the level of economic development, the quality of the policy environment, and a stochastic residual. On the other hand, (2) accounts for the fact that economic development at time t is affected by policy at time t-1. Finally, (3) reflects the fact that good policies today are probably rooted in good policies yesterday but may incorporate a policy innovation term v. Substituting P in (1) using (2) and (3) leads to the following reduced form expression:
Thus, the total impact of policy on financial development should exceed that embedded in the residuals (e.g., there is an omitted variables bias that should translate into an overestimation of the income coefficient and an under-estimation of policy). However, the residual term of a regression in which policy is not accounted includes the policy innovation term. Moreover, provided the dynamics of transmission of policy on income are similar across countries (a reasonable assumption, at least for countries with similar characteristics), the stochastic component of the residual, , should be comparable across countries. Hence, comparing across countries the residuals obtained from (4) should provide, within some confidence interval reflecting the underlying stochastic noise, a measure of the quality of a country's policies.
We also systematically control for differences across countries as regards poverty and income distribution. Indeed, reflecting access constraints, one would expect countries where income is less evenly distributed, resulting in more poverty, to have relatively less developed financial systems. The relationship between poverty and financial development is also a two-way street, however, with financial development also helping to overcome poverty. But, as for per capita income, the impact of poverty on financial development should be mostly contemporaneous while that of financial development on poverty would be expected to be lagged. Hence, one would expect financial development to precede reductions in poverty. If so, as in the case of economic development, controlling for poverty should help neutralize its direct impact on financial development, thereby enhancing the link between the regression's residuals and policy.
Some additional controls are needed to control for key structural characteristics such as size (as determined by population), population density, or cross-border operations. More densely populated countries have deeper financial systems, reflecting lower infrastructure costs, such as communications and branch networks. On the other hand, reflecting scale and networking effects, key components of financial development may be lagging in smaller economies, relative to larger countries at comparable levels of economic development. A substantial exception needs to be made, however, for offshore financial centers whose financial systems are comparatively larger than would be warranted in relation to the size of their economy. Inversely, oil exporters tend to have smaller financial sectors than non oil exporters with similar levels of income, reflecting the fact that: i) oil exports can boost GDP without requiring a proportional increase in economic and financial activity; and ii) the heavier reliance on international trade enhances crossborder financial activity at the expense of domestic intermediation.
Finally, the question arises as to whether regional controls should also be introduced. To the extent that regional differences reflect deeply ingrained cultural or sociological characteristics, there is a good argument in favor of introducing such controls. However, regional differences may also reflect policy differences. As the latter are not necessarily set in stone, there are clear benefits to comparing countries across regions without adjusting for regional effects. In practice, it is most informative to provide both types of benchmarks (with and without regional controls).
c. Which benchmarks?
The most natural way of measuring a financial system's performance would be along functional lines, i.e., how well it fulfills each of the key functions (underlined above) that it is supposed to deliver. In particular, where one form of intermediation may gradually replace another but the timing of the transition is uncertain, functional indicators should be more stable and predictable than institution or market-based indicators. In some cases, functions can arguably be measured in a meaningful way. For example, the financial system's capacity to provide effective transactional services could be assessed based on key statistics on payment services or core broker systems.
However, functions such as the ability to contract away resources from lenders to borrowers, efficiently allocate risk among market participants, exert appropriate governance, or ensure an adequate extraction and use of information, are hard to define, and much harder if not impossible to measure, at least based on the information currently available. Should sufficient micro data be available at the firm and household level, one could attempt to measure financial performance based on the level of services agents are provided with (i.e., whether they have access to the services they need at a fair price). But the availability of such data at this time is too sparse to be used meaningfully.
In turn, the use of institutional and market data confronts one with hard choices as to whether and how to separate or aggregate the data. In particular, the question arises of whether the claims on the private sector by non-bank financial intermediaries, such as finance and leasing companies or institutional investors, are sufficiently close substitutes to those of banks that they can simply be added. 9 A related question is whether data across different types of institutional investors should be aggregated or considered separately. The fact that pension funds, insurance companies, and investment funds all contribute to storing and managing long term savings, with their relative importance largely reflecting different regulatory and institutional settings across the world, would argue in favor of aggregation. On the other hand, however, mutual funds assets are usually of shorter maturities and rotate more than those of contractual savings institutions, which tend to buy and hold. Ultimately, these are empirical issues that should be resolved based on the data, i.e., on whether aggregating the data provides a more stable and predictable construct than considering individual components separately.
Within each channel (institution or market) of financial intermediation, one would also ideally wish to differentiate according to the most relevant "qualities" of financial development, such as size, reach, efficiency (or liquidity), and soundness. Size can be measured in terms of deposits, credit or total assets.
10 Reach refers to the availability of services across geographic areas and income segments. Efficiency, as measured by spreads, refers to the efficient use of resources in intermediation. Liquidity is a closely related dimension that is particularly important to assess market development. Soundness refers to the sustainability of financial services, institutions and markets and their resilience to exogenous shocks. While soundness is of course an essential feature of sustainable development, much work has already been invested in developing a battery of financial soundness indicators (FSIs). This paper will therefore restrict itself to the three other dimensions of developmental performance, on which much less has been written.
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Finally, criteria are needed to select the most meaningful indicator for each potential channel of intermediation and quality of development. A key feature of the core set is that it should be parsimonious and information-efficient. We will use the following five selection criteria:
1. Where available, any empirical evidence of direct linkages between a particular FDI and final welfare. For example, the fact that private credit to GDP performs best in predicting growth provides an important prior in favor of including this indicator in the core set. 9 Institutional investors (pension funds, insurance companies, investment funds) should in principle constitute a category on their own, both because the contracts they provide are substantially different from those provided by banks (in particular, they are generally of a much longer term nature and often contingent contracts) and because they do not invest their resources on a borrower by borrower basis but do it instead in the market or by placing the funds with banks and bank-like institutions. 10 Notice that size is not necessarily synonymous of quality and diversity. Some countries could have relatively large financial systems but with limited services while others could be smaller but offer a more sophisticated and complete array of services. 11 On FSIs, see IMF (2007) . 12 The finance and growth literature has relied mostly on financial sector indicators with longer time series. Specifically, Beck, Levine and Loayza (2000) show a robust link between financial sector development and 2. The goodness of fit of the structural regression estimates, as reflected in the overall R-square. Since the policy component should affect indicators that are meant to measure the same underlying quality of financial development in a broadly similar way, differences in fit should mostly reflect differences in data quality or unexplained structural characteristics. In either case, the indicator with the best fit (i.e., with less background noise) is likely to be the one providing the better policy benchmark. 3. The factor loading of the indicator along the principal component that measures the specific channel of intermediation and quality of development one wishes to assess. A higher loading in the principal component analysis (PCA) can be taken as an indication that a particular indicator does a better job at summing up the information relevant to that dimension. 4. The coverage (in years and countries) of each potential indicator. The broader the coverage, the better. 5. The ratio of within sample variance to between sample variance. An indicator that is stable from year to year for any given country, but varies substantially across countries, is better than one that does the opposite.
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III. DATA ANALYSIS a. Potential FDIs
Based on current data availability, we pre-selected 27 potential core FDIs (the list, with sources and coverage, is provided in Table 1 ). In the absence of available indicators capturing the functionality of the financial system, we follow the commonly accepted breakdown by i) institutions (Banks and Institutional investors); and ii) markets (Equity and Bonds). Institutional Investors are broken down into pension funds, insurance companies and mutual funds, bond markets into private and public.
Where possible, we distinguish three potential dimensions of financial development: i) Size, which captures financial depth; ii) Efficiency, which captures the efficiency or liquidity with which financial services are delivered to the marketplace; and iii) Reach which measures the extent to which the financial system is accessible for the population (people or firms) as a whole. A two-dimensional matrix of sectors and dimensions is thus obtained. For each cell, we tried to identify at least three potential indicators. However, economic growth and productivity growth, using Private Credit to GDP, Liquid Liabilities (M3) to GDP and other intermediation measures such as the ratio of commercial bank assets to the sum of commercial and central bank assets and total domestic commercial bank assets to GDP. Levine and Zervos (1998) and Beck and Levine (2004) show that the stock market turnover ratio and stock market value traded to GDP are robustly linked to GDP per capita growth, while stock market capitalization to GDP is not. Other papers using cross-country, industry-level and firm-level data have used the same or similar indicators proxying for total intermediation of the banking system or the size and liquidity of the stock market. Other indicators such as bank efficiency or outreach indicators have not been used by the growth literature due to the lack of long-term data series. 13 High within-country variation may reflect measurement errors or high co-movements with the business cycle. Since it may be difficult to isolate the two and since FDIs are meant to measure longer-term differences across countries rather than fluctuations along the cycle for any given country, a lower ratio of between to within variance is preferable.
some of the cells have less than three indicators or are outright empty, due to data limitations. This is the case in particular for institutional investors and the bond markets where current data limitations sharply restrict the scope for measuring efficiency and reach.
Information on bank size indicators is generally good and a variety of possible indicators may be used. We included deposits, credit, and total (domestic) assets (all divided by GDP). 14 While credit and deposits would be expected to be fairly highly correlated, they measure conceptually different aspects of financial development (banking systems may be able to attract deposits without being able to channel them into credit). In the case of credit, we included both a narrow definition (claims on the private sector by deposit taking institutions) and a broad definition (claims on the private sector by deposit taking and other financial intermediaries). However, while the narrow definition has a very broad coverage (155 countries from 1960 to 2006), the broad definition is only currently available for a subset of 62 countries over a much more limited time period.
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On bank efficiency, three broadly available potential indicators were pre-selected: i) net interest margins to total earning assets; ii) operating costs to total assets; and iii) bank spreads. They measure closely related yet different dimensions of efficiency.
16 Spreads measure marginal efficiency, interest margins average efficiency.
17 Moreover, while operating costs are a pure measure of operational efficiency that includes all aspects of banking activity (including savings and payments), spreads and margins focus on intermediation exclusively and also include the profit margin of banks, thereby capturing elements of competitiveness. All three indicators are prone to significant measurement error.
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As regards bank reach, we retained the following three indicators: i) number of ATMs; ii) number of bank deposits; and iii) number of bank branches, all relative to total population. 19 Again, these various indicators measure similar yet somewhat different features of access. Bank branches and ATMs per capita have a broader coverage across 14 The data is drawn from IFS but ratios are corrected for possible inflationary distortions reflecting stockflow problems. See Beck, Demirguc-Kunt and . 15 Work by the Fund's Statistics Department to expand the coverage of this series is ongoing. 16 Notice also that all three indicators are in-efficiency indicator rather than efficiency indicators (they all decline as banking systems become more efficient). 17 Because deposit and lending rates are not averaged over all types of liabilities and assets, spreads measure the efficiency with which a marginal dollar is being intermediated. Hence, a bank whose funding relies primarily on unremunerated demand deposits could have a high net interest margin yet a low spread. 18 The consistency of reporting standards on spreads is questionable across countries, particularly for older measurements. On the other hand, the bank sample on which margins and operating costs are drawn typically does not comprise all banks in a country. 19 We also considered including in our study a synthetic measure of access that extrapolates to a broad sample of 138 countries survey data (available for 32 countries) on the percent of the adult population with access to some financial intermediary account, whether bank-based or microfinance-based (see Honohan, 2006) . This index has the substantial advantage of being closer to measuring the ultimate indicator, i.e., actual access to a financial account, and has a much broader coverage. However, while the approach appears to be promising, the index did not perform well in the principal components analysis, perhaps reflecting the need for some methodological fine tuning.
countries than the number of bank deposits but are more transactions-oriented, may be more influenced by technological changes, and do not capture alternative forms of distribution such as correspondent banking, retail store cards, or internet-based services. On the other hand, an important potential drawback of the bank deposits indicators is its inability to discriminate between existing customers with multiple accounts and new customers. In any event, coverage in all three cases is currently limited to a single observation. (Beck, Demirguc-Kunt and Martinez Peria, 2007) . An important effort is currently underway to improve the database on access to finance (see Barr, Kumar and Litan, 2007) .
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As regards institutional investors' size, all indicators are based on the share of financial assets to GDP. Surprisingly, coverage is very uneven. While it is generally good for OECD countries, for other countries it is very spotty, particularly in the case of pension funds. However, by putting together data from a variety of sources, including data collected during FSAPs, we obtained a data set with reasonable coverage as regards the number of countries (103) albeit fairly limited in time (only one year for about half the sample).
In the case of equity market size indicators, the pre-selected FDIs (all divided by GDP) included: i) market capitalization; ii) value traded; and iii) new issues. Market cap has the advantage of being more directly comparable to bank credit (both are stock variables); yet it is not robustly associated with cross-country variations in economic growth, possibly because it does not provide a good proxy of underlying market activity (some markets have large listings that never trade). Further, market cap does not reflect actual funding for companies, but rather the discounted expected future returns of shareholders, which may fluctuate widely over time. Hence value traded and new issues were also preselected because they are flow variables that better reflect primary and secondary market activity. The new issues indicator, on the other hand, has the shortcoming that numbers might vary significantly over the years, especially in small markets.
As regards equity market efficiency/liquidity, two indicators were pre-selected: i) turnover; and ii) price synchronicity. Turnover (value traded over market cap) has the advantage of a much broader coverage. However, it is a measure of market liquidity rather than market efficiency (while one would expect close correlations between the two, they are conceptually distinct). Price synchronicity (i.e., the extent to which all equity prices co-vary) is a more direct measure of market efficiency (in efficient markets, idiosyncratic information on individual prices should result in less synchronicity). However, it is much more information-intensive (hence prone to coverage limitations) and could be substantially affected by macroeconomic conditions.
The set of potential equity market reach indicators was narrowed down to three: i) number of listed firms, divided by population; 21 ii) percent of total market capitalization accounted for by the 10 largest firms; and iii) percent of market capitalization accounted for by closely held shares. The first indicator measures reach in terms of breadth of use and could also be interpreted as a size indicator; 22 the last two are more closely related to measures of market concentration. For the listed-firms indicator, coverage is quite good (across both time and countries).
Finally, as regards bonds market size indicators, the best available information (the stock of public and private bond issues, divided by GDP) comes from Bank of International Settlements (BIS). However, coverage is low (about 40 countries and 15 years of data). A flow indicator for new private bonds (new corporate issues) is also available. To reflect bond market liquidity (and efficiency), information on private and public bonds turnover was also obtained from the World Federation of Exchanges. However, coverage is even more limited (only 32 countries and 4 years of data).
b. Controls
The raw correlations between potential FDIs (shown separately for institutions and markets in Tables 2 and 3 ) are quite high This reflects the fact that the development of different markets and dimensions is affected by similar underlying determinants (both structural and policy-based) and proceeds on broadly parallel tracks as economies mature. This underlines the need for introducing structural controls. After some experimentation, the following set of controls was retained:
• In view of the high correlation between income and poverty, the poverty gap was first regressed against per capita income. The residual of this regression was then substituted for the poverty variable. We also included an interacted term between country income level (GDP per capita) and country size (population). Except for the interacted term, all variables are expressed in logs, reflecting broadly constant elasticities. 25 We test a pooled OLS model, which for reasons of data availability, we restrict to the period 2000-05. The model is thus specified as:
Where is the FDI for country i at time t. The benchmark indicator is the residual. The regionally adjusted benchmark is obtained by adding regional dummies. 
5-percent significance levels in bold c. Correlations of the residuals
The correlations of the residuals are reported in Table 4 . 27 Notice first that while they are now much lower than for the raw indicators, correlations remain quite substantial in most cases. This suggests that performance is to a large extent systemic. Good performance in one sector goes together with good performance in another. This in turn may reflect the fact that good financial sector policies cut across all aspects of financial activity (e.g., there is a substantial underlying common policy component), or else, that good performance in one area is necessary for good performance in another.
More specifically, the following correlations are particularly noteworthy:
• Bank size indicators are highly (and positively) correlated among themselves and substantially (albeit to a lower extent) negatively correlated with efficiency. That larger deposits lead to larger credit and better efficiency enhances intermediation is hardly surprising. Interestingly, however, deposits are more responsive to bank efficiency than credit.
• Remarkably, bank size and bank reach exhibit positive but much lower correlations, suggesting that reach and size are different dimensions following their own dynamics. At the same time, the ATM indicator exhibits a substantially positive correlation with the (in)efficiency indicator, suggesting that higher reach comes at a price (a similar result is obtained for bank branches).
• Institutional investors' assets are highly correlated with the size of banks, equity markets and private bond markets, suggesting that institutional investors need well developed banks and markets for private instruments in order to thrive. Remarkably, on the other hand, the correlations with equity turnover and public bonds are negative. The former is consistent with the fact that institutional investors tend to buy and hold. The latter may reflect the fact countries with larger fiscal imbalances (hence a higher public debt) have a harder time developing private financial intermediaries, perhaps in part because in these countries the state plays a more important direct role in providing pensions or insurance.
• The otherwise very low correlations between the size of public bond markets and other financial indicators is consistent with the fact that the issue of public bonds is largely determined by fiscal policy, rather than financial sector policy. Hence, it is largely orthogonal to other financial indicators. Interestingly, however, the correlation between public debt and bank deposits is positive, suggesting the existence of some demand-pull effect.
• While banking and stock market size indicators are positively and significantly correlated with each other, private bond market size is positively and significantly correlated only with private credit, but insignificantly (albeit positively) with the stock market indicators. This suggests that private bonds substitute for private credit but not for equity, which is consistent with a functional view of intermediation in which what matters is the type of instrument (debt versus shares) rather than the channel of intermediation (banks versus markets).
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• Finally, the low correlation between equity turnover and all other core financial indicators (except for listed firms) is quite remarkable. It supports the view that equity market size does not necessarily breed liquidity. Moreover, the policies that may help an equity market become more liquid are not directly related to other financial sector policies. This, in turn, suggests that there are probably no easy, fail-proof ways to address this issue.
d. Regression results
Regression results for the non-regionally adjusted indicators appear in Tables 5a-d (basic descriptive statistics are reported in Table 6 ). Main highlights in terms of the significance of each of the controls are as follows:
• With minor exceptions as regards bonds' turnover and new issues, GDP per capita is always positive and highly significant, confirming that the process of financial development closely accompanies that of economic development. Ordering all size-oriented FDIs according to their "income elasticity" produces an interesting ranking (see Table 7 ), linked with the degree of sophistication of the underlying market and the order with which it develops as the economy matures. Thus, public bonds "precede" bank deposits which, in turn, precede bank credit. All bank size indicators precede equity market development which in turn precedes private bond market development. Pension funds precede insurance companies, which in turn, precede mutual funds. The low elasticities of public bonds and pension funds perhaps reflect the fact that they are mostly policy driven (in that sense they may have a particularly important role to play as "precursors" of financial development).
29 28 The non substitutability of debt and shares, which disproves the Modigliani-Miller irrelevance theorem, is of course consistent with the fact that firm leverage is well predictable and consistent across countries. See for example Hart (2001) for a good theoretical review of underlying issues. 29 A recent paper by Perotti and Schwienbacher (2007) argues that wealth redistribution due to inflation shock in the early half of the 20 th century can explain why some countries adopted a pay-as-you-go public pension scheme, while other maintained a capital accumulation scheme. Model (11) Model (12) Model (13) Model (14) Model (15) Model (16) Model (17) Model (18) Stock market capitalization 
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• The interaction of income and size is highly significant for those indicators that exhibit scale effects, including bank credit, bank efficiency, and equity market liquidity (turnover), with a sign indicating a dampening effect. Thus, while both income and size affect important dimensions of financial development, particularly efficiency and liquidity, their impact is not fully cumulative. The fact that the interacted terms is in natural magnitudes rather than logs, as the rest of the model, suggests strong nonlinearities at the higher end of the scale, i.e., when both income level and size are large. Natural limits to efficiency gains seem to be eventually reached past some threshold level.
• Population density also has a remarkably important and consistent impact on many (albeit not all) aspects of financial development. It clearly promotes the size of both banks and institutional investors, and raises bank efficiency. Surprisingly, however, it does not seem to affect bank reach. It also has an important impact on the equity market, both as regards the size of primary issues and secondary market activity (as determined by value traded and turnover). Interestingly, it affects public bond capitalization but not private bonds.
• The poverty gap is also highly significant for many bank and capital markets size and efficiency indicators, with a sign that is consistent with poverty dampening financial development or, alternatively, financial development reducing poverty. According to the first interpretation, a higher poverty gap limits the size of the financial system, thereby also constraining its efficiency. 31 While this effect could reflect barriers to access, it is surprising, however, that the impact of poverty on access, as determined by the number of bank branches and bank deposits, is only mildly significant. 32 30 This matches earlier findings; see Bossone, Honohan and Long (2002) . 31 Poverty could also hinder financial development through higher political risk, hence higher risk premia. Further work is needed to sort out endogeneity issues and fully uncover these linkages. 32 The lack of a clear linkage, which is consistent with earlier findings (see Honohan, 2006) , may reflect the fact that existing bank indicators reflect bank density (i.e., the increased proximity of banking services for already connected customers) rather than bank reach (the increased availability of banking services to thus far marginalized customers). • Offshore effects are also very strong and consistent across the board. Offshore centers have larger (and, as a result, more efficient) banking systems (particularly as regards deposits). Their banking systems also have better reach. While their equity markets are larger in size (this is also true for bonds) and less concentrated, they are neither more liquid nor more efficient.
• Finally, oil-based economies have smaller financial institutions and smaller, less liquid, and more concentrated markets. This also agrees well with what one would expect.
As regards quality of fit (as determined by the adjusted R-squared), main highlights are as follows:
• All bank size indicators and (surprisingly enough) all reach indicators have very good fit. Efficiency indicators are also reasonably good, except for operating expenses.
• In the case of institutional investors, the fit is quite good for insurance companies and mutual funds, but very poor for pension funds. As already noted, the latter is not that surprising given the importance of the policy component and its wide possible variance across countries. 33 However, it may also reflect in part poorer data quality. Interestingly, however, the fit of the sum of all three types of institutional investors is nearly as good as that of the top performer in the group (insurance companies), suggesting that pension funds can indeed be largely viewed as complements for other forms of long-term savings and collective investment vehicles.
• For the equities markets, value traded (and, surprisingly, listed companies) perform better than market cap, which tends to confirm the reluctance to use market cap. Yet, the latter has a reasonably high fit, the same as turnover. All other equity market indicators (including concentration, efficiency, and new offerings) have low fits.
• As regards the bond market, private bonds capitalization has a surprisingly good fit. However, the fit for other private bonds indicators and public bonds is much lower (the latter is again hardly surprising given the importance of policy).
Results for the regionally adjusted specifications are reported in Appendix Tables 2a-d. With very minor exceptions, the coefficients of the structural control variables are not significantly altered, which shows that the results are robust. However, as summarized in Figure 2 and Appendix Table 3 for the ten core indicators, there are substantial regional effects:
• These are particularly evident in the case of size, with high income countries and countries in the far east (both in South Asia and in East Asia and the Pacific) having relatively larger financial markets than the rest of the world. Middle Eastern and Northern African countries also have larger than average banking systems (particularly as regards deposits), as well as larger public bond markets. Inversely, countries in Eastern Europe and Central Asia have substantially smaller financial systems perhaps reflecting their transition status.
• As regards efficiency and liquidity, high income and Asian countries' financial systems are more efficient, which is consistent with being larger. Instead, Latin America lags behind substantially as regards both banking system and equity market efficiency, even though its financial systems are not much smaller.
• As regards reach, the Sub-Saharan region underperforms compared to the rest of the world, which is consistent with the more difficult challenges it faces in terms of access. However, the high income countries, the Middle East, and South Asia, which all have bigger banking systems, also underperform, while some regions with relatively less developed banking systems, such as the Latin American and transition countries, overperform. This suggests some substitution between cashbased and bank-based activity. At the same time, it underlines some of the limitations of our core reach indicator. In addition to being technology dependent, it is also affected by the relative development of other banking indicators. 
e. Principal components analysis
Factor analysis was used to help order and sort out the indicator sets for institutions and markets (but only for equities). 34 For each sector a first analysis was conducted with all the pre-selected indicators for the sector. A second analysis was then run with the more limited number of indicators that have broader country coverage. Results appear in Table  8 for institutions, and Table 9 for equities. A final analysis combines key banking and equity indicators (Table 10) . Highlights are as follows:
• Starting with Table 8 , three clearly distinct dimensions appear, ranked by order of importance: i) size; ii) efficiency; and iii) reach. 35 As regards size, total assets have the highest loading, credit the lowest, which is not surprising (some banking systems may be large but have a hard time to channel resources into loans).
• As regards efficiency, net interest margin has the highest loading while the spread has the lowest. Furthermore, the latter has a very high uniqueness factor, suggesting that spreads may be reflecting an altogether different dimension. Notice also that while size and efficiency exhibit clearly negative crosscorrelations, the size indicators do not show up in the reach dimension, suggesting that reach and size are largely orthogonal to each other. 34 Underlying dimensions are constructed by a weighting of indicators, the indicator that is more associated with the dimension receiving a higher weight (so-called factor loading). Conversely, every indicator can be thought of as being a weighted sum of the dimensions or factors. The factor loadings, are computed using the squared multiple correlations as estimates of the communality, the part of the variance of the indicator that is captured by the factors. To arrive at factor loadings that are more intuitively interpretable, we use the varimax technique which maximizes the squared loadings for each factor. 35 The columns are place in the order of decreasing variability in the indicators. Hence, Size contains more information than Efficiency which contains more information than Reach. • As regards reach, the deposit account indicator has the highest loading, branches the lowest. While this would argue in principle in favor of deposits, notice that all three have high uniqueness factors, suggesting the presence of substantial "unexplained" components. Notice also the significant positive loading of ATMs per capita in the efficiency column, reflecting again the cost of providing access.
• Going now to Table 9 , the size and liquidity dimensions appear clearly, with market cap being the main size indicator and turnover the main liquidity indicator. Interestingly, market cap is unrelated to liquidity. Not surprisingly, value traded is instead the main bridge between size and liquidity (turnover being the key liquidity indicator).
• The third dimension in the equity market PCA analysis yields a somewhat blurred picture. It brings together measures of efficiency (as determined by price synchronicity), reach (as determined by market concentration), and size (as determined by new issues). As would be expected, a higher price synchronicity (less efficiency) is related to smaller size (less issues) and a higher share of closely held shares. However, less efficient markets also appear to be less concentrated in terms of the top ten capitalization share, which is somewhat counterintuitive. 36 In any event, all these indicators have a high degree of uniqueness, suggesting that there is more than meets the eye, or else that quality or coverage leaves to be desired. • The number of listed firms is most highly related to the size dimension. However, it has a high uniqueness factor (this is particularly evident in the second analysis with broader coverage but less indicators), which suggests that it accounts for an altogether distinct dimension.
• Table 10 confirms the main conclusions above on a cross-sector basis. Four clear dimensions appear (bank reach variables were not included): i) bank size; ii) stock market liquidity; iii) bank efficiency; and iv) stock market size. Listed firms pops up as a largely unexplained variable (the same as bank spreads), confirming that it captures an additional dimension which we will label as reach. Interestingly enough, stock market size (i.e., market cap) ranks last by order of importance, confirming the need to look at other equity indicators besides market cap in order to assess market development. Table 11 provides a synopsis of relevant criteria (described in the previous section) for narrowing our core set of indicators. Main steps followed in the selection process were as follows:
• As regards bank size indicators, they rank very similarly as regards all criteria except that of linking up with final welfare objectives (where credit variables are better) and coverage (total claims on the private sector has a much lower coverage). Hence, narrow credit is a clear winner on account of both coverage and welfare linkages.
• In addition to narrow credit, however, we also retained deposits in our core list on account of the fact that attracting and placing funds can have different dynamics, particularly in incipient systems or in systems that are undergoing systemic stress.
• As regards bank efficiency, the net interest margin dominates operating costs on account of its goodness of fit and the spread on account of its higher factor loading and lower year-to-year variability. The fact that its definition (and construction) is clearer than that of bank spreads (where there are some questions as regards the consistency with which rates are being picked across countries and time periods) is an important further argument in favor of net interest margins.
• As regards bank reach, the number of deposit accounts dominates the other two indicators as regards factor loadings and its more limited dependence on idiosyncratic and perhaps rapidly evolving technological factors. It would naturally be the indicator of choice, except for the fact that its coverage is severely more limited (its goodness of fit is also a bit lower, which might suggest lower data quality). On the other hand, ATMs per capita slightly dominates bank branches per capita on account of a better fit and somewhat lower uniqueness factors in the principal components analysis. Hence, until better information is collected, we picked ATMs per capita as our choice reach indicator for banks. • As regards institutional investors, total assets in the sector is a clear winner on account of the fact that it incorporates information on pension funds that otherwise would be lost due to the fact that the pension fund assets on their own are basically "all over the place", reflecting the great variety of institutional arrangements and dates of introduction. However, the good fit of insurance companies and mutual funds suggests that a breakdown by sub-sectors would also serve a useful purpose.
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• As regards the equity market size indicators, we picked market capitalization over value traded notwithstanding the former's lackluster performance in terms of fit and linkages with welfare objectives. The higher factor loadings of market cap as regards size and the high correlation between value traded and turnover suggests that market cap provides more additional value in terms of understanding the level of development of the equity market than value traded, which basically replicates the information already provided in turnover.
• Turnover, on the other hand, is a clear winner as regards market liquidity on account of its high factor loading and coverage.
• As regards equity market reach, we retained the number of listed firms over the two market concentration indicators on account of a much better coverage, much better fit, and lower intra-country variance, which all suggest that the concentration indicators, while possibly important, are harder to pin down and require more effort to broaden their coverage.
• Finally, as regards the bond markets, private bonds capitalization and public bonds capitalization emerge as natural choices, one on account of its goodness of fit and the other on account of the fact that, while more difficult to benchmark given the variety of policy choices, public bonds markets are a key underlying component of financial market development.
g. Variance decomposition
The relative importance of our set of controls in explaining cross-country differences is summarized in Appendix Table 4 and Figure 3 , based on a variance decomposition of each of the core indicators. 38 It shows that:
• Per capita income (i.e., economic development) accounts for the lion's share of cross-country differences.
• Scale effects are only important as regards equity market development.
• Density plays an important role as regards the collection of deposits and, remarkably enough, the sale of public bonds.
• Consistent with expectations, public bond issues are smaller in oil exporting countries, as governments have less need for financing.
• Other explanatory variables (the offshore dummy, poverty, and the interaction between income and size) do not play an important role overall (they still can play an essential role for specific countries, however).
• The share explained by the residual is quite sizable in all cases, except for ATMs, which suggests that policy has an important role to play.
The following identity is used:
where Y is a dependent variable linearly estimated over a set of independent variables X i with regression coefficients i β and a residual ε . 39 Part of the residuals could also of course be non-policy related, reflecting measurement errors or important remaining structural determinants unaccounted for in our controls. However, as already stressed, the fact that correlations across indicators are generally substantial would argue against interpreting the residuals entirely as measurement error. While missing structural factors cannot be of course ruled out 
h. Dynamic analysis
For the indicators for which long series are available (mainly bank and equity market size and efficiency), it is possible to estimate structural regressions based on a panel with time varying coefficients. These allow for a deeper look into the more distant past, thereby providing a fuller perspective on historical trends and bumps along the way (results are shown in Appendix Table 5 ). The evolution through time of the income elasticities appears in Figure 4 .
• Except for equity market capitalization, changes over time, while statistically significant, are economically not very large. This suggests that the process of financial development, at least from a sufficiently aggregated perspective, is fairly stable and predictable.
• It is also very remarkable, however, that all elasticities (except for the net interest margin, because it is an inefficiency indicator) trend upwards, suggesting that economic development plays an increasingly crucial role over time in determining financial development.
either, it seems also improbable that they could be sizable enough to account for more than a small fraction of the residuals. Moreover, as emphasized in Section II, the residuals share is likely to under-estimate the impact of policy, which is already captured by the per capita income and poverty terms. Ultimately, of course, interpreting benchmarks remains a matter of judgment and should be done with caution. Benchmarking is only meant to provide initial guidance, not final answers.
• In the case of market capitalization, the link with economic development was not initially significant, thus even low income countries could have large capital markets. However, this is no longer the case. 
IV. LOOKING AHEAD
Important gaps in the currently available cross-country information on financial sector development will need to be filled:
• While information on banks is far more thorough than for other sectors (thanks in large part to the Fund's IFS), it is nonetheless far from complete, even for very basic bank size indicators. In particular, as regards access and reach, efforts are also needed to collect more systematically data on accounts originating from the variety of non-bank institutions that cater more directly to the lower income groups (coops, savings and loans, postal banks, microfinance institutions, etc.).
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Further efforts are also needed to perfect the links between survey data on the percentage of households with access to a financial account and institutional data on the number of accounts. 41 Filling up this gap is particularly important in view 40 Christen et al. (2004) and Peachey and Roe (2006) have already made important contributions in this direction. 41 Honohan (2006) provides a key first step in this direction.
of the strong shortcomings of the ATM indicator, which has a very limited policy component and is dependent on both financial development and technology.
• As regards non-bank financial institutions, a substantial effort will be needed to put together a more comprehensive data set. For institutional investors, information on asset size is still quite dispersed and incomplete; on efficiency (for example fees) and reach (number of customers), it is essentially non-existent. On other non-bank financial institutions (factoring and leasing companies, finance companies, coops, housing finance, etc…), there is even less. Yet, some of these activities (for example factoring and leasing) can play a key role in helping promote intermediation in environments with imperfect informational or contractual frameworks.
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• Information on bond markets, another key component of financial development, is also severely deficient. While cross-country information on bond market size (public and private) has improved, mostly thanks to BIS efforts, country coverage remains limited. Information on secondary markets' efficiency and liquidity (for example bid-ask spreads by transaction size) is even more deficient. Nor is there sufficient standardized information to assess the completeness and scope of the public bonds yield curve. Last but not least, current information does not break down private bonds by origin, corporate or housing. In this context, the lack of information on asset-backed securities is another key shortcoming which prevents assessing the growth of the securitization and structured products industry.
• The lack of information on risk-based instruments (except for insurance products on which the Swiss-Re database provides a wealth of information) is a final major gap in the existing financial information. In particular, there is very little information on derivative markets, a key component of financial development in middle-income countries.
• Last but certainly not least, in view of the ever more important impact of financial globalization, it is also crucial to incorporate information on financial transactions that originate offshore. This applies of course to banking but also, and increasingly so, to bond and equity markets. In many countries, the welfare impact of small domestic financial systems is offset by large offshore transactions. While much progress has already been made, mainly by BIS, in gathering information on offshore holdings by (and liabilities from) non-residents, more efforts are needed to collect this type of information, particularly as regards equity markets (ADRs and the like).
More and better information will of course allow both to extend the scope of the analysis and to improve its quality. However, even with the currently available information, much more can be done to systematically enhance our understanding and assessment of financial development. The analysis can be pushed in at least three directions: i) deepening the analysis of FDIs to provide a more complete and thorough assessment; ii) linking FDIs to EEIs to better understand the policy transmission mechanism; and iii) linking FDIs to EDIs so as to improve the assessment of final impact.
As regards the deepening of the analysis of FDIs, the following areas readily come to mind:
• In many cases, FDIs can be broken down and decomposed in revealing ways. Take for example the case of banks' interest margins. Using basic accounting information, these can be broken down into operating costs, profit margins, taxation and reserve requirements, margins for asset provisioning, etc. Benchmarking each of these components can help identify key constraints and bottlenecks to banking efficiency.
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Once the information becomes available, similar decompositions could conceivably be carried out to analyze the efficiency of non-bank or capital market intermediaries.
• More generally, much more can be done to deepen the analysis and benchmarking of financial development (the analysis of core FDIs provided in this paper only scratches the surface). For example, one may wish to benchmark the development of more specific markets and instruments such as those related to housing or corporate finance. The analysis of key market development aspects, such as liquidity and efficiency, can also be furthered beyond that of simple turnover ratios. In the case of financial institutions, one would wish to review more specific aspects of competition and efficiency such as at the product level, rather than the overall market level.
As regards linking FDIs to EEIs, the first step would be to expand the analysis and benchmarking of the enabling environment. 44 More efforts seem to be called for in analyzing more systematically the transmission from the enabling environment to financial development. For example, how soon should one expect progress in improving the macroeconomic, contractual, or informational frameworks to trickle down into an expansion of credit? Or how much improvement in access can be expected from relaxing some of the underlying key costs and constraints? A first step in this analysis would be to explain FDIs based on EEIs.
Improving the benchmarking of the linkages between FDIs and EDIs would further help fill in the dots as regards the process of financial development. While important research has been produced in recent years to demonstrate the existence of these linkages, more work would be needed to provide the detail required for benchmarking purposes. In particular, more could be done to locate a country's financial development within the broader process of economic development. For this purpose, the leads and lags, sequencing and complementarities of sectors, instruments and markets need to be analyzed in greater detail. 
APPENDIX
